Two methods of 'equating' tests are compared, one using true scores, the other using equipercentile equating of observed scores. The theory of equating is discussed. For the data studied, the two methods yield almost indistinguishable results.
ci is the lower asymptote for item i, and 0, is the ability of examinee a ( -00 < Sa < 00).
Pi (O,) has a minimum of ci and a maximum of 1. This model assumes that the test is unidimensional.
True-Score Equating
Since the expected score of examinee a on itern i is P;(0~), the examinee's expected number of correct answers is 5f;(0~) . In classical test theory, this expectation is called the (number-correct) true score, t. = ~~;(&reg;a). For the moment, there is no concern with the scores of particular examinees, so the subscript a is dropped. Here thr&reg;ugh&reg;ut) , the probability that an examinee of ability 0 will have a number-correct score on a two-item test c~f ~ _ 0 is Q,Q,, of x = 2 is PIP2, where P; -Pi(O) and Qi 1 -P;; the probability that this examinee's score is x = 1 is P,QZ + QIP2. These three probabilities constitute the conditional frequency distribution f~(x)0) . Angoff, 1971) in an attempt to approximate the desired result. Each practical worker, needing a word to describe his/her results, asserts that he/she has produced an equating of y to x. Yet different methods and different groups do not produce identical 66~qu~ti~~s.9' Braun and Holland (1982, p. examinees who all are guessing at random on almost all the items, then the difference in difficulty between the two forms will not manifest itself and any equipercentile equating will approximate an identity transformation of score y (equated y scores are identical to raw y scores). If a slightly more competent group of examinees is used for the equipercentile equating, however, the difference in difficulty between forms will begin to become apparent and most y scores will be adjusted upwards or downwards accordingly. As the competence of the group used becomes higher and higher, the equating transformation found will differ more and more from the identity transformation found from the original extreme group.
Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ The theoretical position, then, is that each of the two methods described in Sections 1 and 2 (as well as all other available equating methods) has its own inadequacies. Since, in practice, some (approximate) equating method must be used, it will be informative to investigate empirically how the two methods of Section 2 compare in a specially contrived practical situation in which the correct equating is actually known in advance.
Data
The two equating methods were used to equate the chain of six Scholastic Aptitude Test (SAT) verbal tests described by Petersen, Cook, and Stocking (1983) 
Results
In using the IRT observed-score equating method, two estimated distributions of observed scores were equated so that the transformed y scores and the (untransformed) x scores would have the same distribution. Figure 2 demonstrates, at least for one test, that this estimated distribution of observed scores is a reasonable fit to the actual distribution of observed scores. The frequencies are plotted against formula scores, which are the number correct minus a fraction of the number incorrect; the fraction is the reciprocal of the number of choices minus one. Since the estimated observed-score distribution can only be obtained for number-correct scores, the transformation to formula scores assumes that there are no &reg;mits, th~t is, Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/
Figure 2 Comparison of Distribution of Observed Scores and Estimated
Distribution of Observed Scores-SAT Verbal-No Omits that the number incorrect is the total number of items minus the number correct. In order to compare the two distributions, the observed-score distribution should be based on a group that has no omits. Consequently, a form of the SAT verbal test different from those in the chain was used for Figure 2 in order to get a sufficiently large enough sample for the frequency distribution and for the item calibration.
The agreement shown in Figure 2 is good except that the tails of the estimated distribution are too high. This discrepancy is presumably due to the use of estimated 6 in place of true 6 for the practical implementation of Equation 5. Since a similar discrepancy affects the estimated observed-score distributions of both Test X and Test Y, the effects of the discrepancies tend to cancel out in the equating process.
In this chain-equating study, each method of equating was applied separately to the whole chain of equatings, resulting in a line for each method equating Form V4 at the beginning of the chain to Form V4 at the end of the chain. These two lines are plotted in Figure 3 along with a 45° line. The solid line is the IRT true-score equating line; the dotted line, falling practically on top of the solid line, is the IRT observed-score equating line. To equate scores below &dquo;chance level,&dquo; the method described in Lord (1980, pp. 210-211) was used for the IRT true-score line. For formula scores above 0, the maximum difference between the two equatings was ~; for scores below 0, the maximum difference was 8 , which occurred at the chance level. If the equating methods were perfect and there was no scale drift, the equating line would be the dashed 45° line. Figure 4 shows the two equating methods applied to one individual link in the chain. This particular link was selected because the IRT true-score equating line between these two forms had the greatest discontinuity in the slope at the chance level. 
